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PURPOSE: To provide an improved method and device for managing the use of software 
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which discriminates the product number of a software module. Therefore, an improved 
method and device for managing the use of software in a computer system can be 
provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A means to give rating for performing a software module to computer 
system, The trigger means which has been arranged in the above-mentioned 
software module and with which the plurality which carries out the trigger of the 
verification of rating became independent, A rating verification means to verify 
that answer each of the trigger means with which the above-mentioned plurality 
became independent, and the above-mentioned computer system has rating for 
performing the above-mentioned software module, When the above-mentioned 
rating verification means is answered, the above-mentioned computer system 
did not have rating for performing the above-mentioned software module and the 
above-mentioned rating verification means judges Equipment for managing use 
of the software module performed with computer system equipped with a means 
to close activation of the above-mentioned software module. 
[Claim 2] Equipment for managing use of a software module according to claim 1 
whose trigger means with which the above-mentioned plurality became 
independent is the single object code instruction which carries out the trigger of 



the above-mentioned rating verification means. 

[Claim 3] It is equipment for managing use of the software module according to 
claim 2 with which the above-mentioned additional step is not performed, but the 
above-mentioned software module is no longer performed appropriately, when 
the above-mentioned software module is corrected by also performing the 
additional step which needs for suitable activation of the above-mentioned 
software module the above-mentioned object code instruction which carries out 
the trigger of the above-mentioned rating verification means, consequently 
removing the above-mentioned object code instruction. 
[Claim 4] Equipment for managing the use of a software module according to 
claim 2 whose above-mentioned object code instruction which carries out the 
trigger of the above-mentioned rating verification means contains the part 
number of the above-mentioned software module. 

[Claim 5] The equipment for managing use of a software module according to 
claim 4 contain a means access to the above-mentioned rating grant information 
included in the entry in the product lock table in the above-mentioned computer 
system on which the above-mentioned rating verification means is equipped with 
two or more entries with which each is related to a part number, including rating 



grant information, and the above-mentioned product lock table relevant to the 
above-mentioned part number which answers the above-mentioned object code 
instruction and is contained in the above-mentioned object code instruction. 
[Claim 6] Equipment equipped with a means by which an above-mentioned 
means to give rating for performing the above-mentioned software module to the 
above-mentioned computer system generates the rating grant key which 
consists of data, and a means to input the above-mentioned rating grant key into 
the above-mentioned computer system for managing use of a software module 
according to claim 1. 

[Claim 7] Equipment for managing use of a software module according to claim 6 
which an above-mentioned means by which the above-mentioned computer 
system generates a rating grant key including an original identifier generates the 
above-mentioned rating grant key using the above-mentioned original identifier, 
and gives rating for performing software only on the computer system with which 
the above-mentioned rating grant key contains the same original identifier. 
[Claim 8] The means prevent from decoding only on the computer system in 
which the enciphered rating grant key which enciphers the above-mentioned 
rating grant key using the above-mentioned original identifier, and is obtained as 



a result has the same original identifier, A means in computer system to access 
the original identifier of the above-mentioned computer system, Equipment 
equipped with a means in the above-mentioned computer system to answer an 
above-mentioned means to access the above-mentioned original identifier, and 
to decode the rating grant key as which the above was enciphered for managing 
use of a software module according to claim 7. 

[Claim 9] The phase which arranges the trigger means with which the plurality 
which carries out the trigger of the verification of rating became independent in a 
software module, When it meets with one of the trigger means with which 
plurality became [ above-mentioned ] independent during the phase of 
performing the above-mentioned software module, and activation of the 
above-mentioned software module, By the phase which carries out the trigger of 
the rating verification actuation which verifies that computer system has rating 
for performing the software module in the above-mentioned computer system, 
and the above-mentioned rating verification When judged with there being no 
rating for performing the above-mentioned software module in the 
above-mentioned computer system, The approach for managing the use 
including the phase of closing activation of the above-mentioned software 



module of the software module performed on computer system. 
[Claim 10] The approach including arranging the single object code instruction 
whose above-mentioned phase which arranges the trigger means with which 
plurality became independent in the above-mentioned software module carries 
out the trigger of the above-mentioned rating verification actuation to two or 
more separate locations in the above-mentioned software module for managing 
use of a software module according to claim 9. 

[Claim 11] It is an approach for managing use of the software module according 
to claim 10 with which the above-mentioned additional step is not performed, but 
the above-mentioned software module is no longer performed appropriately, 
when the above-mentioned software module is corrected by also performing the 
additional step which needs for suitable activation of the above-mentioned 
software module the above-mentioned object code instruction which carries out 
the trigger of the above-mentioned rating verification actuation, consequently 
removing an object code instruction. 

[Claim 12] The approach for managing use of a software module according to 
claim 10 the above-mentioned object code instruction which carries out the 
trigger of the above-mentioned rating verification actuation contains the part 



number of the above-mentioned software module. 

[Claim 13] The approach including the above-mentioned phase which carries out 
the trigger of the rating verification actuation accessing the above-mentioned 
rating grant information included in the entry in the product lock table relevant to 
the part number contained during the above-mentioned object code instruction 
including the phase maintain the product lock table equipped with two or more 
entries with which each is related to a part number, including rating grant 
information within the above-mentioned computer system for managing use of a 
software module according to claim 12. 

[Claim 14] The approach for managing use of a software module according to 
claim 9 which consists of two or more data bits, and includes the phase which 
generates the rating grant key which offers the information which enables it to 
judge whether the above-mentioned computer system has rating for performing 
the above-mentioned software module, and the phase of inputting the 
above-mentioned rating grant key into the above-mentioned computer system. 
[Claim 15] The method for managing use of a software module according to 
claim 14 of the above-mentioned phase where the above-mentioned computer 
system generates a rating grant key including an original identifier generating 



the above-mentioned rating grant key using the above-mentioned original 
identifier, and giving rating for performing software only on the computer system 
with which the above-mentioned rating grant key contains the same original 
identifier. 

[Claim 16] Have a means to receive rating for performing a software module, and 
the trigger means in the above-mentioned software module is answered. On the 
computer system which has a rating verification means to verify that the 
above-mentioned computer system has rating for performing the 
above-mentioned software module it is the program product for managing grant 
of rating with which the above-mentioned software module is performed, and 
was recorded on the record medium — with the software module of a piece at 
least A program product equipped with the trigger means which carries out the 
trigger of the verification of rating on computer system and with which the 
plurality in the above-mentioned software module became independent. 
[Claim 17] The program product for managing rating grant according to claim 16 
which is the single object code instruction of the trigger means with which 
plurality became [ above-mentioned ] independent which carries out the trigger 
of the verification of the above-mentioned rating, respectively. 



[Claim 18] It is a program product for managing the rating grant according to 
claim 17 by which the above-mentioned additional step is not performed but a 
software module is no longer performed appropriately, when the 
above-mentioned software module is corrected by also performing the additional 
step which needs for suitable activation of the above-mentioned software 
module the above-mentioned object code instruction which carries out the 
trigger of the above-mentioned rating verification means, consequently removing 
the above-mentioned object code instruction. 

[Claim 19] A program product for the above-mentioned object code instruction 
which carries out the trigger of the above-mentioned rating verification means to 
manage [ the above-mentioned rating verification means on the 
above-mentioned computer system / each ] the rating grant according to claim 
17 which has the product lock table equipped with two or more entries in relation 
to a part number in computer system including the part number of the 
above-mentioned software module, including rating grant information. 
[Claim 20] Have a means to receive rating for performing a software module, and 
the trigger means in the above-mentioned software module is answered. On the 
computer system which has a rating verification means to verify that the 



above-mentioned computer system has rating for performing the 
above-mentioned software module The phase which arranges the trigger means 
with which it is the method of distributing a software module that the 
above-mentioned software module is performed, and the plurality which carries 
out the trigger of the verification of rating became independent in the 
above-mentioned software module, The method including the phase of 
distributing the above-mentioned software module to the above-mentioned 
computer system, and the phase which gives rating for performing the 
above-mentioned software module to the above-mentioned computer system of 
distributing a software module. 

[Claim 21] The method including the above-mentioned phase which arranges 
the trigger means with which plurality became [ above-mentioned ] independent 
in the above-mentioned software module arranging the single object code 
instruction which carries out the trigger of the verification of the 
above-mentioned rating in two or more separate locations in the 
above-mentioned software module of distributing a software module according 
to claim 20. 

[Claim 22] It is the approach of distributing the software module according to 



claim 21 with which the above-mentioned additional step is not carried out, but a 
software module is no longer appropriately performed when the 
above-mentioned software module is corrected by also performing the additional 
step which needs for suitable activation of the above-mentioned software 
module the above-mentioned object code instruction which carries out the 
trigger of the above-mentioned rating verification, consequently removing the 
above-mentioned object code instruction. 

[Claim 23] The approach the above-mentioned object code instruction which 
carries out the trigger of the above-mentioned rating verification distributes [ the 
above-mentioned rating verification means on computer system / each ] the 
software module according to claim 21 which has the product lock table 
equipped with two or more entries in relation to a part number in computer 
system including the part number of the above-mentioned software module, 
including rating grant information, 

[Claim 24] The approach including the phase which generates a rating grant key 
the above-mentioned phase which gives rating for performing the 
above-mentioned software module to the above-mentioned computer system 
consists of two or more data bits, and offer the information which enables it to 



judge whether the above-mentioned computer system has rating for performing 
the above-mentioned software, module, and the phase transmit the 
above-mentioned rating grant key to computer system of distributing a software 
module according to claim 20. 

[Claim 25] The method of distributing a software module according to claim 24 of 
the above-mentioned phase where the above-mentioned computer system 
generates a rating grant key including an original identifier generating the 
above-mentioned rating grant key using the above-mentioned original identifier, 
and giving rating for performing software only on the computer system with 
which the above-mentioned rating grant key contains the same original identifier. 
[Claim 26] The method of distributing a software module according to claim 20 
that the above-mentioned phase which gives rating for performing the 
above-mentioned software module to the above-mentioned computer system 
including distributing two or more software modules which have the trigger 
means with which the plurality to which the above-mentioned phase distribute 
the above-mentioned software module carries out the trigger of the rating 
verification on a respectively single storage became independent includes giving 



separate rating to at least two of two or more above-mentioned software 
modules on the above-mentioned single storage. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a computer user more 
specifically restricting that license software can be used in the form where a 
license is not followed about use of computer software. 
[0002] 

[Description of the Prior Art] Present-day computer system is the very 
complicated machine which took in the result of skill on the technique covering 
the time amount which it cannot finish counting, and programming to the design. 
They can be divided roughly into hardware and software although computer 
system contains many components. Hardware is the material circuit and board 
which constitute a system, a cable, storage, enclosure, etc. However, the same 
with the ability of the scenario which can win the Pulitzer prize with a typewriter 



not to be written, hardware is itself and cannot solve the problem in the actual 
world. Hardware needs the instruction which tells what should be carried out. 
"Software" means the instruction which makes hardware perform useful work in 
the reasonable pure form. (However, it may be vaguely applied to the medium 
by which software is memorized and distributed) . Software as well as hardware 
is the product of human being's originality and creativity. The software of high 
quality needs the remarkable creativity by the side of the implementer called a 
programmer, training, and intelligence. Many universities have prepared the 
curriculum of "computer science" and a similar subject of study in order to teach 
people the technique which creates software. This whole industry held 
thousands of persons' carrier, and by the time it creates the software which does 
useful work, it will have grown up. As a result of spending an immense effort on 
development of software, the worth of software which is some computer system 
of exceeding worth of hardware is not new, either. 

[0003] One of the descriptions of present-day computer system is being able to 
transmit and copy data easily at high speed very much. Generally, this is the 
need and useful capacity. However, this means that the created software to 
which the effort was applied can reproduce with what [ for 1 second / 1/] with a 



comparatively cheap magnetic medium, and it may use improperly for many 
years again. People who have not got authorization can reproduce worthy 
software by few costs and efforts. Generally this custom is called software 
property infringement. In order to control software property infringement in 
recent years, various laws which impose the duty on Penal Code and Civil Code 
have been enacted. However, since it is cut by temptation [ software can copy 
comparatively easily, and ] to come to do so since software is expensive, the 
literary piracy of software still poses a problem. 

[0004] In the case of the cheap software with which extensive distribution is 
carried out for [ which is called a "personal computer" ] small computers, usually, 
the license to use of software is accepted at the lump sum payment tariff which 
the same amount fixed to all customers. This is not performed so much in a 
large-sized mainframe computer system. Such software for large-sized systems 
may require the code of millions of lines, and needs very a lot of investment for 
development and maintenance. If fixed sufficient single lump sum payment tariff 
for a developer to collect these investment is set up, it tends to become so 
expensive for many petty users that it cannot be used. Therefore, in the case of 
a mainframe, usually, the charge of a license of software based on the amount 



used is charged. Such one approach called "a gradual price setup" charges the 
tariff based on the engine performance of a customer's machine according to the 
adjustable tariff structure. The charge of a license higher than the customer of 
the machine with which the engine performance is as inferior as the customer 
who more terminals are connected and uses the machine of a reliance high 
speed to the same software is paid. Another usual custom charges a tariff 
separately to software maintenance upgrade. 

[0005] Considering the level of a know how required to create high-definition 
software, and the amount of the time amount concerning it, and an effort, money 
is required for creation of such software. When the developer of software is not 
rewarded as compared with the training and efforts, those who create software 
stop there being. It is not only actually the upper request to protect the 
investment to the software which the developer performed, but it is also a moral 
request. Therefore, it is difficult for the just owner of software to use it without 
authorization of software, and he has asked for development of the software 
distribution approach that the developer of software is justly rewarded to the 
product. 

[0006] Software is distributed by the approach a large number differ from a just 



owner. These distribution approaches can be divided roughly into three groups, 
the unrestricted rating giving method, the limit rating giving method, and the 
non-rating giving method, from a viewpoint which prevents unauthorized use. 
[0007] Unrestricted rating grant means that the distributed software runs without 
a limit by every machine which was the object of the design. The owner who 
distributes the software of unrestricted rating grant has to distribute only the 
software which has rating for a user paying a countervalue to it and performing it 
to each user. It is only legal and the contractual obligation which bar reproducing 
in the form where this is not permitted to the receiving area of such software, or 
using it. By the cheap software to which it is licensed at a lump sum payment 
tariff, it is the distribution approach which is used with most personal computers 
that this is the most ordinary. 

[0008] Limit rating grant means that software builds in a certain kind of limit of 
restricting a user copying it and being able to perform on without limit many 
machines. There is the limit rating giving method some differ. One of them is a 
copy limit which restricts the number of the copies which can be created from the 
distributed original. Although a copy limit realizes protection of a certain level to 
software property infringement, it has some fault. It is necessary to distribute 



only the software which has rating for the user also performing [ an owner ] a 
copy limit to each user like unrestricted rating grant. This strikes not a full proof 
but a protection feature, and the program which can take the literal copy of the 
software with which copy protection of the bush was carried out also exists. 
Finally, this prevents him from the ability for a user to take a just copy or run 
software from high-speed memory for the purpose of backup. Another limit rating 
giving method codes information peculiar to a user or a machine in the software 
itself. In case software is performed, a machine inspects in order to confirm that 
software is permitted to the machine or user. This approach realizes protection, 
without barring that a user can take a just copy. However, this compiles each 
copy of the distributed software uniquely, respectively, and puts it on a 
distribution medium, and since it must ship, a very expensive distribution system 
is needed. 

[0009] The non-rating giving method means that the distributed software needs 
the rating grant separately distributed for performing by being made the disable. 
A certain non-rating giving method may avoid distribution of custom software 
completely. However, such not all approaches necessarily have such capacity. 
For example, an owner can distribute the software program of a majority of same 



set to all those customers on a single generic name medium, and can distribute 
separately the authorization key which allows performing only the program 
whose customer finished payment and which turned the individual exception to 
each customer. Although the non-rating giving method avoids many problems 
which accompany other approaches, a current design has a large possibility of 
receiving forgery and the remarkable performance degradation of rating grant. 
When the most, the device in which it is used in order to prohibit the rating grant 
for performing software needs to concentrate a rating verification means in a 
software module (as data or an instruction), in order to avoid the overhead on 
verification called performance degradation. Depending on the case, the 
overhead of this rating grant may be based on mounting of the size of a product 
identifier, and the protection routine in the distributed software. Or while the 
overhead makes it run software, it may be based on the need of performing a 
complicated decode means again. As a result of concentration of a such rating 
inspection, when an experienced programmer makes an invalid the element as 
which "patching, i.e., object code," was chosen, it is comparatively easy to make 
a protection feature into an invalid. When another, object code does not perform 
rating verification but the insurance call path of identifying a module by creating 



a bit signature from it performs it. This causes the serious performance 
degradation of a call device unescapable, although patching is made hard to 
receive. 

[0010] The protection approach currently taught with the conventional technique 
makes the compromise of protection level and facility. Although it is possible to 
obtain protection of a high level comparatively by coding information peculiar to 
a machine in software, each software copy distributed must pay the sacrifice 
used as an original thing of maintaining a very complicated distribution system. 
Although cheaper distribution is also possible, the sacrifice that a part of 
protection is lost must be paid. Possibility that will realize protection of a high 
level, and can distribute easily using extensive distribution technique, and the 
engine performance of a system and a user will take the copy for a backup copy 
justly, and the approach which does not bar other required functions unfairly are 
searched for. Coincidence is asked also for a gradual price setup and the 
approach of supporting the separate charge of a license for every version that 
different software differs. 
[0011] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to 



offer the approach and equipment which manage use of the software in 
computer system and which have been improved. 

[0012] Other purposes of this invention are in the rather than thing for which 
protection of a high level is offered to the unauthorized software use in computer 
system. 

[0013] Other purposes of this invention are to reduce the costs which protect 
software to unauthorized use. 

[0014] Other purposes of this invention are to reinforce the engine performance 
of computer system of performing software protected to unauthorized use. 
[0015] Other purposes of this invention are to simplify the distribution system of 
the distribution person of software protected to unauthorized use. 
[0016] Other purposes of this invention have such protection in offering the 
approach and equipment which reduce the effects affect just use of software and 
which protect software from unauthorized use. 

[0017] Other purposes of this invention are to offer the approach and equipment 
which protect software from unauthorized use and which have been improved, 
while a user allows taking the just copy for backup of software. 
[0018] Other purposes of this invention are to make it difficult to change software 



so that unauthorized use may be attained. 

[0019] Other purposes of this invention are to offer the approach and equipment 
which distribute the software which carried out a price setup gradually and which 
have been improved. 
[0020] 

[Means for Solving the Problem] According to this invention, software is 
distributed without the rating grant for performing. Activation of software is 
attained by the enciphered rating grant key which is distributed separately. This 
rating grant key contains two or more rating grant bits which instruct it to be the 
serial number of the machine with which software is licensed to it which software 
module to have rating it runs by that machine. The insurance decode device is 
built in the machine. An insurance decode device takes out the serial number of 
a machine, and this is used as a key for decoding a rating grant key. 
Subsequently, rating grant information is memorized by the product lock table in 
memory. 

[0021] The distributed software contains two or more rating verification triggers. 
In the desirable example, each trigger is a simple-machine word instruction in 
object code which identifies the part number of a software module. If it meets 



with such a rating verification trigger during activation of a software module, a 
machine will inspect the entry of the product lock table corresponding to the part 
number of a software module. When it has rating a product runs, activation is 
continued normally, and activation is closed when that is not right. Since this 
verification requires only only one machine instruction, it can perform without 
hardly affecting the system-wide engine performance. Consequently, most 
number of such rating verification triggers can be arranged in object code, and 
when someone does "patching" of this trigger, it can make it impossible to 
change a code as a matter of fact. In the another example, a rating verification 
trigger also carries out work with or [ useful in any way ] which is the need to 
proper activation of a software module. By this, it becomes much more difficult to 
carry out "patching" of the software, and the effect to the engine performance of 
such a verification trigger is mitigated further. 

[0022] Since the software itself does not include any rating grants, a limit of 
distribution is not required. In the desirable example, the distribution person of 
software can record two or more software modules on a single generic name 
medium, and can distribute 1 set of recorded same modules to all those 
customers. Each customer receives the original rating grant key to which he can 



perform only the software module to which it is licensed. Since it cannot be 
performed without a suitable key even if a certain module with which it is not 
licensed to a customer is given, it does not become a big problem. A customer 
can load software to the store of others of his own system freely, or can create 
the copy for backup of software without limit. 
[0023] 

[Example] The explanatory view of the main elements of the software protection 
feature based on the desirable example of this invention is shown in drawing 1 . 
A customer's computer system 101 is not [ being / which was closely combined 
with control storage 103 / 102 / the arithmetic and program control (CPU), 
random access system being / 104 / the memory, and ] eliminable, and contains 
electronically the original identifier 105 in which read is possible, and two or 
more storage 106, 107, and 108. In the desirable example, the original identifier 
105 is the serial number of a machine. It is also possible to use other storage 
techniques in the desirable example, although stores 106-108 are rotating type 
magnetic disk memory. Computer system 101 also contains the console 109 
and the software-media reader 110 which receive the input from an operator 
again. Although one set of a console and one software-media reader and three 



storage are shown in drawing 1 , please understand that the actual number of 
such equipment attached in a system 101 is adjustable. Moreover, please 
understand that additional equipment is attached by the system 101. In the 
desirable example, although computer system 101 is AS/400 computer system 
of IBM, other computer system can be used. 

[0024] A software module is distributed apart from a rating grant key (entitlement 
key) required to operate it. Originally, a software module is created on the 
computer system 125 for development. The computer system 125 for 
development contains the compiler 126 and the translator 127. A software 
module is recorded on the software record medium 112, is stored in a 
warehouse 120, and is distributed to a customer from there. The enciphered 
rating grant key 111 is distributed from a distribution person's selling office 121. 
The selling office 121 can access the computer system 124 for marketing. The 
computer system 124 for marketing includes generation/encryption program 122 
of a rating grant key, and the data base 123 including customer information. 
Specifically, the data base 123 includes the information on the serial number of a 
machine required for generation of the enciphered rating grant key, and the 
class of processor. In the desirable example, the computer system 124 for 



marketing is a computer which is located in the center and communicates with 
two or more selling offices. However, the computer system 124 for marketing is 
located in the selling office itself, and can also access the data base of a part or 
a center. Although two separate computer system 124 and 125 under a 
distribution person's control is shown in drawing 1 , please understand that that 
single computer system may be physically used performs both functions. 
[0025] The enciphered rating grant key 1 1 1 is sent to a customer with mailing, a 
telephone, or other suitable means from the distribution person of software. 
Although it is possible to transmit a rating grant key on magnetic media, such as 
a floppy disk, electronically, a key is so sufficiently brief that an operator types on 
a console 109 and can input this into a system 101 . 

[0026] In the desirable example, many software modules are distributed on the 
same medium 112. A distribution person can give independently rating for using 
each module through a rating grant key. A warehouse 120 stores 1 set of 
software modules generically on a medium 112. 1 set of same generic software 
modules are shipped irrespective of whether the license which uses which 
module for each customer is given. The rating grant key distributed separately 
includes information for a system 101 to determine whether there is any rating 



for performing which software module on it. 

[0027] In the desirable example, software media 112 consist of one sheet or two 
or more read-only optical disks, and the medium reader 110 is an optical disk 
reader. However, please understand that an electronic formula distribution 
medium and other distribution media can also be used. If software media 112 
are received, a customer will load a desired software module to a system 101 
from the medium reader 110, and will usually memorize the software module to 
storage 106-108. A customer can generate one or more copies for backup of a 
software module on the suitable medium of arbitration, and can memorize these 
to an archive. A copy being freely possible and loading are possible for software 
media 112 excluding the limit to the copy and loading to a system. 
[0028] The contents of the rating grant key 200 before encryption by the 
desirable example are shown in drawing 2 . This key contains the tariff group 
field 201, the software version field 202, the key type field 203, the machine 
serial number field 204, and the product rating grant flag 205. The tariff group 
field 201 is used for specifying one and supporting a gradual price setup of 
software from 16 kinds of machine phase values. The software version field 202 
specifies the version level of the software with which rating is given. The thing for 



which a tariff is imposed separately in order to maintain upgrade of software is 
expected. The version specified in the rating grant key 200 gives rating to the 
software of former (low order) total level from the version level. The key type field 
203 is the field suspended for the number escape of a different product with 
which a key format and future modification of the relevance of a key are sake 
[ modification ] or supported. The machine serial number field 204 contains the 
serial number of the target machine [ key / rating grant J. The product rating grant 
flag 205 is the 80-bit field where each contains 80 separate product flags 
corresponding to a part number. When rating is given to the corresponding part 
number, this bit is set to "1", and it is set to "0" when that is not right. 
[0029] In the desirable example, a software module is distributed as compiled 
object code. The typical software module 300 is shown in drawing 3 . This 
software module includes two or more object code instructions which can be 
executed on computer system 101. According to this invention, some rating 
verification trigger instructions (the following, a "rating verification trigger", and 
notation) 301 are built into object code. All the rating verification triggers 301 
contained in a software module are the same. The rating verification trigger 301 
includes an operation code field 302, the version field 303, and the part number 



field 304. The field 305 is not used. An operation code field 302 is the verb part 
of the object code instruction which identifies the actuation which should be 
performed. The version field 303 identifies the version level of a software module. 
The part number field 304 identifies the part number relevant to the software 
module. Although the information on a version and a part number changes for 
every module, single instruction code is used for all rating verification triggers. In 
the another example, a rating verification trigger is also the direct instruction 
(instruction without the need of dividing, and the operand for the processing 
being under instruction, and specifying) which performs other useful work of a 
certain. In such the another example, if a trigger instruction is executed, a 
system 101 will perform other actuation of a certain to rating verification and 
coincidence. 

[0030] Computer system 101 includes a means to receive and decode the 
enciphered rating grant key 111, and a means to verify having rating for 
answering a rating verification trigger and a system performing a software 
module. In the desirable example, these functions are divided between the 
system hardware of different level, and the system software as shown in drawing 
4 . In this example, the system 101 includes the hardware/software function of 4 



level called the hardware level 401, the horizontal-microcode level 402, the 
executable code level 403, and the virtual-machine level 404. The machine 
interface 405 has separated virtual-machine level from all low-ranking level. The 
machine interface 405 is an interface which at least the bottom defined to the 
customer has in level. That is, although the order bit of virtual-machine level is 
defined to a customer, actuation of the level below it is not defined. Therefore, a 
customer does not have the capacity to change the instruction of the level below 
machine interface level directly. The machine serial number 410 unchangeable 
[ eternal ] is stored in the hardware level 401 . 

[0031] The horizontal microcode 402 contains the microcode entry which 
interprets the instruction set which can be performed. This is physically 
memorized by control storage 103, i.e., a desirable example, by the read-only 
memory (ROM) in which the alteration by the customer is impossible. The entry 
in a horizontal microcode is supporting the machine-key acquisition function 420, 
the lock setting up function 421, and the lock checking feature 422. The 
machine-key acquisition function 420 takes out the original identifier based on 
the system serial number from a certain eternal hardware location in the 
desirable example. The lock setting up function 421 accesses the product lock 



table 460, and changes the entry in a table. A lock setting up function is the only 
microcode function in which the product lock table 460 can be changed. The lock 
checking feature 422 verifies whether the product lock table 460 is accessed, 
one of the entries is read, and rating is given. 

[0032] The executable code level 403 includes the monitor support of a lower 
level, and the support which carries out the instruction defined by the machine 
interface. Although this is physically memorized by memory, since the internal 
specification is not defined to the customer, it is unchangeable in practice with a 
customer. The lock discharge routine 430, the initial-program-load (IPL) lock 
re-verification routine 431, and the exception-handling routine 432 are contained 
in the support of a lower level. The unlocking routine 430 decodes the rating 
grant key 1 1 1 using the machine key of a proper, and memorizes the enciphered 
rating grant key 1 1 1 on the product key table 450. If a system is initialized again, 
the initial-program-load lock re-verification routine 431 will take out the contents 
of the coded product key table 450, and will reconstruct the product lock table 
460. The exception-handling routine 432 answers the exception condition 
generated by the function of the horizontal-microcode level 402. The executable 
code level 403 contains the software module 300 of an object code format. 



[0033] Refer to the software for the virtual-machine level 404 as what is 
expressed by machine instruction. The computer of this level operates as a 
virtual machine in the semantics that immediate execution is not possible for 
machine instruction. Since at least the bottom which can be used for a customer 
is the interface of level, although the module of the object code format which can 
be performed on a system is created, the compile path of a non-conventional x 
type is required for the virtual-machine level 404. This compile processing is 
explained later. Strictly, although the software created through the compile path 
of this non-conventional type must take the format of the object code which it is 
going to perform and which can be performed, it is common that the absolute 
instruction of virtual-machine level expresses and discusses, and it is more 
intelligible as if immediate execution was possible for the absolute instruction. If 
this is established, it can be said that a user's software which the virtual-machine 
level 404 compiled is included. This also includes [ rather than ] the support of 
the operating system of an upper level to the system 101 again. The support of 
this operation system contains two user interface routines required to support 
the input of a rating grant key on the virtual-machine level 404. The general input 
routine 441 is used for processing an input in normal operation. Furthermore, the 



install input routine 440 special to inputting a rating grant key is required during 
initial installation of an operating system. The thing this [ whose ] is the need is 
because the part of the operating system of a high order is treated as other 
program products by this invention from the machine interface level 405. That is, 
such a part has a part number and the object code is influenced of a rating 
verification trigger. The install input routine 440 is the only part without the rating 
verification trigger of an operating system, therefore in case it introduces a 
system first, it can input a rating grant key. 

[0034] Software modules 300 are some program products of the compiled object 
code format which is performed oh a system 101. This means that it is 
accessible and exists in other objects of virtual-machine level as an entity of the 
virtual-machine level 404. However, the code which can actually be performed 
operates on the executable code level 403 as shown by the frame of a broken 
line. The executable code contains the rating verification trigger 301 (only one is 
shown in drawing) performed by the lock checking feature 422 of a horizontal 
microcode. 

[0035] The coded product key table 450 is shown in drawing 5 . Recovering is 
possible, when it must intercept the power of a system or reinitialization must be 



carried out by other reasons, since the product key table 450 is contained in 
random access memory 104 and is reproduced by the nonvolatile storage. The 
table 450 contains 80 entries 501 to which each can respond to each part 
number. Each entry 501 includes the perfect copy of the enciphered rating grant 
key 502 which is applied to the part number of the entry, the time stamp 503 in 
which it is shown when the key was used first, the version number 504 and the 
tariff group 505 of a key of the key, and the rating grant bit 506 which shows 
whether the key unlocks a product. The time stamp 503 can be enciphered. A 
version number 504, the tariff group 505, and the rating grant bit 506 repeat the 
information included in the enciphered rating grant key 502. They are contained 
in this table in order to support collating. However, unless it is after verifying the 
information in the rating grant key 502 enciphered first, the entry of the product 
lock table 460 cannot be changed and rating of program execution cannot be 
given. Since each rating grant key 502 in the product key table 450 is the 
enciphered form, in order to prevent access to this table of a user, it does not 
need a special measure. 

[0036] The product lock table 460 is shown in drawing 6 . This table is contained 
in the special lower address range of random access memory 104 under perfect 



control of a horizontal microcode. The product lock table 460 contains 80 entries 
601 to which each can respond to each part number. Each entry contains the 
version number which shows the level of the maximum version of rating grant. It 
is shown that the version number of 0 does not have rating grant in every version 
of a product. A version number can be scrambled in order to strengthen further 
the degree of protection to the alteration of the product lock table 460. 
[0037] Next, actuation of the software module on the computer system 101 by 
the desirable example of this invention is described. There are four parts in this 
actuation. The 1st actuation is arranged in the software module of the object 
code format that two or more rating verification triggers can be performed. The 
2nd actuation generates the enciphered rating grant key 111 which permits 
access to a software module. Computer system 101 receives, decodes and 
memorizes the rating grant key 111, and the 3rd actuation sets up the product 
lock table 460. The 4th actuation makes a system 101 verify rating, when a 
software module is performed on a system 101 and it meets with a rating 
verification trigger. Two actuation to begin is carried out under management of a 
software distribution person. Two next actuation is carried out on a customer's 
system 101. 



[0038] A software distribution person has to arrange a rating verification trigger 
in object code, when compiling a software module. This typical process that 
happens with the computer system 125 for development is shown in drawing 7 . 
Without including a rating verification trigger, it usually passes along a source 
code and it is generated by the programmer. A source code is inputted into a 
compiler 126 at step 701, and a program template is created at step 702. The 
program template includes the machine instruction of the virtual-machine level 
404 (namely, level above the machine interface 405). At step 704, a program 
template works as an input to a translator 127 while identifying the part number 
and version number. Automatically, a translator 127 generates most number of 
rating verification triggers, inserts this in the random location in object code, and 
solves reference after insertion of a rating verification trigger. The rating 
verification trigger is contained in the software module of the object code format 
which is acquired as a result of being outputted at step 705 and which can be 
performed. The software module of the format in which this activation is possible 
includes the object code instruction of the executable code level 403. 
[0039] The process which generates the enciphered rating grant key is shown in 
drawing 8 . At step 801, the order of the license over one piece or two or more 



program products of a certain version level which were generated by the selling 
person in charge is inputted into the computer system 124 for marketing. 
Theoretically, although a customer is able to order the product of much version 
level, there is almost no reason for generally doing so. However, since each 
rating grant key operates only on the specified version level, if an order for the 
version level from which a customer differs is placed, it must generate a 
separate rating grant key. If an order of a customer is received, the key 
generation / encryption program 122 under activation will access the information 
about a customer, and the database 123 which specifically includes the serial 
number of a machine, and the information on a processor format by the system 
124 at step 802. The tariff group field 201 and the machine serial number field 
204 of the rating grant key 200 which are not enciphered are generated using 
this information. At step 803, the remaining fields are generated by an order of a 
customer and the reference to the database of possible part number offer, and 
the rating grant key of a perfect non-code format is built by them. Subsequently, 
key generation / encryption program 122 enciphers a rating grant key at step 
804 using one of some known encryption techniques by this technical field. 
Subsequently, the enciphered rating grant key 111 which is step 805 and was 



obtained as a result is transmitted to a customer. Although the key 1 1 1 is shown 
by drawing 1 as two or more binary bits, in order to simplify work which inputs a 
rating grant key from a keyboard, binary bits, such as an equivalent by the 
hexadecimal digit or the alphabetic character, may be shown to a customer in a 
certain format which carried out grouping. 

[0040] The process in which reception and the product lock table 460 are 
maintained for the rating grant key 111 on computer system 101 is shown in 
drawing 9 a and drawing 9 b. At step 901, a customer inputs the rating grant key 
111 into computer system 101 through a console 109. When this is initial 
installation, the install input routine 440 converses with an operator, and 
receives an input. When that is not right, the general input routine 441 receives 
an input. A rating grant key is passed to the lock discharge routine 430 which 
processes a decoding process. The lock discharge routine 430 makes the 
machine-key acquisition function 420 search the machine serial number with 
step 902, and makes it generate a machine key at it. Subsequently, the lock 
discharge routine 430 decodes the rating grant key 111 at step 903 using a 
machine key. Subsequently, at step 904, the product key table 450 on which the 
lock discharge routine 430 was coded is reconstructed so that it may state below. 



The decoded rating grant key takes the form shown in drawing 2 . 80-bit product 
rating grant Flagg Alley 205 who shows whether this is having the lock canceled 
under a rating grant key with the new product for every part number is included. 
It is considered that a new rating grant key is the permuted key to all the 
products of which it cancels a lock. The lock discharge routine 430 scarts each 
product rating grant Flagg 205 in the decoded rating grant key (step 904). When 
product rating grant Flagg is set to "1" (those with rating grant are pointed out) at 
step 905, the entry to which it corresponds in the product key table 450 at step 
908 is permuted with a new rating grant key, a version number, and a tariff group 
value. The rating grant bit field 506 are set to "1", and the stamp bit field 503 are 
set to the value of the zero which show that the rating grant key is not used yet at 
the time of day/. When product rating grant Flagg of a new key is "0", unless a 
version number and the tariff group number are the same as what is memorized 
by the product key table 450, a new rating grant key is ineffective. When a 
version number and the tariff group number are the same (step 906), a rating 
grant key has the effectiveness which locks a product. Therefore, it is step 907, 
and in order to set the version number in the product lock table 460 to "0", the 
lock discharge routine 430 calls the lock setting up function 421, it is step 908 



and permutes the entry to which it corresponds in the product key table 450 with 
the value of a new rating grant key. When the product key table 450 is 
reconstructed, it is step 909 and the contents are saved to a store. 
[0041] Unless the product to which rating was given before loses rating, 
reconstruction of the product key table 450 does not have direct effect on the 
product lock table 460. A product has a lock canceled according to a demand. 
An exception will be generated by the system, if it meets with a rating verification 
trigger when performing first the software product to which rating is not given in 
front. Subsequently, at step 920, in order that the exception-handling routine 432 
may try lock discharge of a product, the lock discharge routine 430 is called. 
Next, the rating grant key enciphered from the suitable entry in the product key 
table 450 on which the lock discharge routine 430 was coded at step 921 is 
taken out, a machine key is obtained at step 922, and a rating grant key is 
decoded at step 923. When rating is given (step 924), it is step 926, and in order 
to set up a version number in the entry 601 of the product lock table 460 
corresponding to the part number of a software product, the lock setting up 
function 421 is called. The lock discharge routine 430 records the time of the 1st 
use on the stamp field 503 at step 927 at coincidence at the time of day/. 



Subsequently, at step 928, a rating verification trigger is retried and it continues 
program execution. When rating grant is not shown by step 924, it is step 925 
and program execution is closed. 

[0042] The product lock table 460 is memorized by RAM and does not remain 
after the reinitialization of a system. During reinitialization ("IPL"), in order to 
reconstruct the product lock table 430, the IPL lock re-verification routine 431 is 
called. As mentioned above, this routine verifies rating, in order to reconstruct 
the entry to which it corresponds in the product lock table 460, it obtains a 
machine key, and it decodes systematically each rating grant key entry in the 
coded product key table 450. 

[0043] The process by the desirable example in which a software module is 
performed is shown in drawing 10 . Activation of the software module by the 
system 101 is made by what this is taken out and performed for (step 1002) 
(step 1001) until a modular object code instruction is completed (step 1003). 
When an instruction is the rating verification trigger 301 (step 1004), the lock 
checking feature 422 is called. At step 1005, the lock checking feature 422 
accesses the product lock table entry 601 corresponding to the part number 
contained in a rating verification trigger. Rating for it being equal to the version 



number 303 by which the version number in the product lock table 460 is 
contained in the rating verification trigger 301 , or performing software, in being 
larger than it is given (step 1006). In this case, the lock checking feature 422 
does not perform treatment beyond it, but a system progresses to activation of 
the next object code instruction in a software module. When rating is not given to 
software, a lock checking feature generates exception condition and delivery 
and the exception-handling routine 432 make the exception-handling routine 432 
end program execution for control (step 1007). A system does not save the 
result of rating inspection which shows that rating is given to software. Therefore, 
if it meets with a rating verification trigger again in a software module, a system 
will verify rating again as mentioned above. 

[0044] It is possible for another example to define an addition so that a rating 
verification trigger can be poured in into object code through the compile path of 
a conventional type. This should serve as a bit of the instruction in which the 
activation as the module of an object code format being performed by the 
system with the same machine interface which a customer and a compiler 
implementer can use is possible, or [ making a rating verification trigger into an 
invalid, in order that a format of object code may support the compile path of the 



conventional type known by the customer ] - or it may become suitable to add 
the obstruction over "patching" of object code which is changed One of such the 
additional obstructions is defining a rating verification trigger, as other functions 
of a certain are achieved to coincidence. In this case, it is important that the 
alternate function carried out by the rating verification trigger cannot carry out 
with other simple instructions. This alternate function must be selected so that 
some instructions which achieve that function quite certainly [ any compiled 
software modules ] may be included, when having agreed in these criteria, a 
compiler can generate automatically the object code to which the alternate 
function is achieved (also in case of if, simultaneously rating verification trigger) 
as a part of the usual compile procedure. This definition should bring about the 
important obstruction over "patching" of object code which makes a rating 
verification trigger an invalid. Other examples are defining it as having to arrange 
to the addressable position which has simple relation to the part number from 
which it discriminates a rating verification trigger in object code. It is 
comparatively easy **** that a compiler pours these instructions into a suitable 
code position as a part of usual compile process, and easy **** performs this 
additional verification in the instruction embodiment. This definition should serve 



as an important obstruction over patching of object code which changes 
discernment of the part number supplied in a rating verification trigger. 
[0045] The desirable example supports 80 independent part numbers. Please 
understand that the actual number of the part numbers supported by this 
invention is adjustable. In the desirable example, it is also expected that the 
number of the software modules which can be compiled separately distributed 
by the distribution person exceeds 80 sharply. The number of part numbers is 
equivalent to the number of the software packages which are offered by a 
distribution person's marketing organization and by which a price setup was 
carried out separately. Although each software module has only one part 
number, many software modules which share this part number may exist. For 
example, a distribution person offers the WORD processing package containing 
the separate software module treating editing on screen, spell checking, 
document formatting, etc. When such a software module can always license as 
some WORD processing packages, those modules will have a common part 
number. It is also possible to have a separate number for every software module 
in the another example. 

[0046] A surcharge for software to maintain upgrade, although licensed at a 



lump sum payment tariff is able to charge in the desirable example. In the 
another example, the license of the software between a certain periods is 
permissible. In such an another example, a rating grant key will include the field 
of the addition which shows the die length of the period when software is 
licensed. In order to judge whether the license completed the stamp as 
compared with the die length of the period of license consent at the time of 
day/relevant to the part number in the coded product key table 450, the IPL lock 
re-verification routine 431 is called periodically. When a license expires at this 
time, activation beyond it of a software module can be prevented until new rating 
grant is obtained by preparing the lock discharge bit (not shown) in the entry to 
which it corresponds in the product lock table 460, and setting this to "0." 
[Effect of the Invention] The approach and equipment which manage use of the 
software in computer system by this invention and which have been improved 
are offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1] It is drawing showing the main elements of the software protection 
feature by the desirable example of this invention. 

[Drawing 2] It is drawing showing the contents as which the rating grant key by 
the desirable example of this invention is not enciphered. 
[Drawing 3] It is drawing showing the contents of the typical software module by 
the desirable example which can be performed. 

[Drawing 4] It is drawing showing the structure of hardware required on a 
customer's computer system in order to support the software protection feature 
by the desirable example, and software. 

[Drawing 5] It is drawing showing a format of the coded product key table by the 
desirable example. 

[Drawing 6] It is drawing showing a format of the product lock table by the 
desirable example. 

[Drawing 7] It is the block diagram of a step required to arrange the rating 
verification trigger by the desirable example to a software module. 
[Drawing 8] It is the block diagram of a step required to generate the enciphered 
rating grant key according to a desirable example. 

[Drawing 9] It is the block diagram of a step required to decode a rating grant key 



on a customer's computer system by the desirable example, and maintain record 
of a rating grant situation. 

[Drawing 10] It is the block diagram of a step required to verify rating during the 
activation of a software module by the desirable example. 
[Description of Notations] 

1 01 Customer Side Computer System 

102 Arithmetic and Program Control (CPU) 

103 Control Storage 

104 Random Access Memory (RAM) 

106 Storage 

107 Storage 

108 Storage 

109 Console 

110 Medium Reader 

112 Software Record Medium 

120 Warehouse 

121 Selling Office 
123 Data Base 



124 Computer System for Marketing 

125 Computer System for Development 

126 Compiler 

127 Translator 
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FfWW* ±EV7 h7x7 • *^a-;PO»lffl# 
^*^tr, M«9I10K:E«©. V7h7x7-t^ 



(3) 
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[nt$*i 3] gtm^vfflzttfr-oznztims, 

D-y7 • r-7;l/4><ox:/hUE#3:ft5±Eit&tt4 
««lc7 7 -text S c t*dtr» 

ff!*9l 2fcE«0, y7h9i7'tJ?a-;W)«W 

[«*9i 4] aa©x-* • try h^&«*s«n, ± w 

En yifa-* • ->X-rAtf±£77 h->x7 • *S?a 

[!l*9l 5] ±I2n>'t!a-* • ->XxAtf&g<0^ 

JW«t#*-«4riM- *±EJfflttft ±E©a § <*)»WJ 
?*H^T±BS«W#*-*±/»U 20 

MM 1 4 KE«©x y7h*x7- t^a-il/OttfB 

[fit*9l 6] V7h"7i7 • ; 6->*a-;l/^f-r5« 
ttftSttttSTOfcffU JbO±E77h7x7-*-7 

«*feocfc*ttE-r***«sE¥®*wr*3>^a 30 

• i/X-fA±T, ±E77 h7x7 • *5>»— >W 
£fT«*ft5, »«®tt#*Wl*5;fca©7W5A»l 

•€^a-;l/£, 

nytfa-* • S/X-rA±T'St&<D&IiE£ h U 
±E77 h"7x7 • t5?a-;l/<f OaJSOttiLUfe h U 
^D^AHft. 

n*\ ±E«tto«MiE*'hyjff'r5J|i-©i»3-K* 40 

^T-&3, 11*91 6KJE10, «*Stt^£WHf 

[«*9i s] ±E«*wi¥«*ni3{r"r«±EB« 

n- K*ftft ±EV7 H9x7 • *5>a-;l/©a«ft 
itfTHc*S&£iraXx-y7 , fc«>ft(TU *ott*. ±E 

7 • *'>*a-;l/^<fIE?n5^Ji, ±Eji*nxr>y7 

^HfT^n-r, 77 h«7x7 • jwwiwicjm? 
$n&<&^ w*9i 7keko, ««f*#**a-r 

*fca&<D7'a^5A8!fi. 50 
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[«*9i g] ±Ea«ttE¥afthu*r«±Ei« 

a- KftftR, ±EV7 h 7x7 • ^i/a-zHDUo'SS 

JtSC<Di>h'J?:<ix.rciaD c D D>y7 • -r~ 7/1^3 y If 
a-* • v/XrAFtyc^tf 5, 

[g«*9 2 0] V 7 h 7 x 7 • • *S>a-;!/**fT"r *» 
te*Sttfl**¥a**rU <roiJBV7 h7x7 • 

*>XxA#±E77 h 7x7 • t^a-^**fTf*ll 
tt* t o C fcttfiW 5 ««ttBE#a**fr 5 3 y £ a 
• ->XxA±T\ ±EV7 h7x7 • *-7a-/W 
nfiitiZ. 77 h 7x7 • *$Ja-;M&B*W*#tt 

ste©t£iiE£ h y m zimfi&iL Lit h y #^»*± 

EV7 1-7x7 • tS^a— ■/l/rtfcEB'TSSPifc* 
±EV7 h7x7 • *S>a-/MLUE3:/lfa-* • > 

XxAfcEflrfSSIigi:, 

±E3>lia-* • i/XfAi:±faV7h7x7-^ 

a-^ft3iFf?r**«*(#4 i r*a«fc*d«r, V7h 

7x7 • *5?a-;l/*E*-r 573*£= 

[«*92 1 ] ±Ea»OSfe4Lfc h y *¥««±EV 
7 h7x7 • *S?a-/l/rtKEilT5±E8Hia\ ±E 
XttOtaffifchU W*#-OBW3-K^«\ ±E 
77 h7x7 • *S?a-^/«f©tt»OBiJ«OfflllKEH 
i*R2 0CEKO, V7h7x7- 
* S?a -;l/*EWr 5 73 iio 

[W*9 2 2 ] ±G]MMME« h 'J tff *±EB «3- 
KtWW, ±EV7h7x7 • t^a-^oaWftUfT 
{c^M^JIiPX^-yy^t^tf U ±ESW 
3-K^r^l^*-r-5iikt«fc^T±Ey7h7x7 • 
€->j-;W<«Iinsi^li, ±E©iIiraXx-y7tf 
^lfifc£ tit. 77 h7x7 • *^a-;WJS«JtHfTt 
n^<*5> IS*92 1 KE«0, 77 H7x7 • 
a-^^E^fSTJSo 

[11*92 3] ±E»««liE*hU^r*±EiW3- 
K^TbV ±E77 h7x7 • ^-7a-;b^Sa c a p#^ 

M*92 1 tcElcOs 77 h 7x7 • *5?a-/l/€rE# 
[||*92 4] ll23>ea-^ • >>X7 L AK±E77 

h7x7 • *^a-^**ffr**«*M#"r*±Ea 



(4) 

5 

m&.v>T-* • e<y hfrefl&astu ±E3yea-* 

X^£*-*^r«JJBgMtt. ±E<DaS0K9J 10 

Eft$3f 2 4 £fB«<9, V7 h-7x7 • ^a-A^Etf 
fSTjfco 

2 6] ±E77 h«7x7 • «S?a->1/*rB*f 

V7h7i7 • ^a-^EATf SCfcfcci*, 20 

-0Ett»K±©±E«»©y7 h7x7 • *S>a-/l/ 
tf, 

»#«2OK:E«0, V7h7i7- ; e-7a-^E^ 
[000 1] 

[*«±Of"Jffl»»] 3>tfa-^ • V7h 30 

"JxTOflMtJIIU J:0*f*«ttt % ni/fcfa-*- 
a— -fey* • 77 h •7x7*71' -tryXKftfc 

[000 2] 

nyifa-^ • ->7f Ali^<©ii!cII^A/ 
-pl^S tf, *ti 6 tt^- K * x 7 V 7 h •> x 7£*»J 
T'#So /\-F^i7tt, '>^fi»%i)Sti. WE© 40 
SB, #-K, 7-7;k EttSflL te*ftgB&£T*fc 
5. LfrU ^•Y7^^^T-ea-'J > y7-«%S«T' 

So ry7h'7x7j tit, fOtottMftW 
tt, M-K I 7x7KWffl*tt«^f$-a-^^ ; Sr« 
5. (fc£L8«fc, V7h>7x7^fBli$nE^^n 

mmic v7h«>x7t.Aiaofti«i*©*i*"rfe*. so 
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iSp Q p«<0V7h'7x7{i, TWSvfcfc^tftiftttJ* 
&<<D-k¥t>\ A^fCV7h>7x7%f^fi£-r5S^a 

u7^jsa, Wffl^ft»^-r5y7h , 7x7^fi!c-r5 

ST'{Cfi£fiLT3l5fCo 77 h -7x70§S^cMA^7J 

$>5V7h9x7<Dfffiffi*\ /N-K7x7<Dffifil*±lHl 
S<Ii:fc^L<{i£<,\ 

[0 0 0 3] I^y^a-^ • v'T.-rACUffSO- 

So LfrU c©ci:tt*fc, fl*fc«***»»Tff* 
LfcV 7 H>x7ft it^WS{K%lSm{®f*T- 1 #<D{Bf 

*ut^*. ftRj*»"cvfc^A4#, mfrnamt* 
fiX\ ffiaoJ6*v7h">x7*a»-r*ci:tf-p* 

•So C<D«ff&, y7h*x7«flFttflSi:i* 
tfftTVSo iS*».V7h"7x7*fWt«iS*fflHWr* 

SttTtTl^So L*»L/»««6, 77h-7x7tfit«&tt 

Lrc<%Z>m&lCfrZ>tl2>tctb, 77h-7x7(D^f1Mf 

[0004] r/<— v*rt/ • twtis 

/hgJn y tf a - * fflco AME^PS ft S$ffi& V 7 h 7 x 

T\ V7h«7x7O^ffl7-r-b>'X^J6?.(0A^aT- 
&So CWt AS<0^-I , ^7U'-A- 3>lfa-^ • 
$/7.-7-AT'(i, ^tt&iffffrftT^&^o C<DJ:?&A 
S^X7AfflcDy7h7x7tt, S5^3-K«;S 

77 h 7x7<D5-r-tr>'7>^M*-r5<0^#jiT-S 

So rspgwiffi^is^j ^^tfnscoi9*-o<D73 

fc^=&II*-rSt<DT*feSo <kt)^<©4S*^S!Bc$ 

<D<5WV- F7 y 7tc74 LT9JJ4fi&*»*r S 
T*$.So 

[0005] n; D t a{4(oy7h'7x7^fiR-rs<D»Cit:^ 

%#AS^v <icD«j:^^y7h'7x7<Df^fijttc(i^*^ 
A^So 77 h7x7<DF^#A^<Dl(W^S?7Jli:J±tr 



(5) 
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f8fcn£V^§£tt> 77h'7x7%ffriSc'f3Atf^&< 

{i, y7h£x7£I*WfcUc<£fflt-5Ci:**f8b<, 
V 7 h 7 x 7^M5S#A^<Di!p 0 D{i: ft bTIES fc«t>n 
5, y7h">x7BB^a(0gfl^*46T*/Co 
[0 0 0 6] V7h7x7ti> ia*BfW#3^6^ao 

aft*»aTBwsn*. &ifw<9{&B*i»ik-f siia 

[0 0 0 7] MtMIBX4Mf42:a« B#*nfeV7>«> 

7h7x7^E^-r5MW#«, *a— »ft, a-lTO 

4V 7 h 7 x n^tHFRTStlftV^Tai! 
Lfc9£fflbfc9t-3<D£&tf-5*><D&, SWRtflStt 20 

X3b^*6n«sffi*y-7h^x7-ett, cn*«tot 

[0 0 0 8] MHJMrtfefctt, V7h*>x7tf, a- 

ftSMIffrs, «5MHT?»* 0 tt^ftiliatt. 77 30 
x7*fHtflWfcttbT**U^O««fc*8M'* 

WRTfc, »f**«»*a— fft, *©a— WUffT* 

£5o C4U*7>l>7>-7T-«*<, fiMttMllfcfIS* 

-Sot, m^umznrcV7 x7(D$L^m*)<D3\f: 

£ n 3 , Sfc(iV7h7x7 £?ffigg Efgggfr 6 £tf T* 
£3©£tttf3o t3— oOWH*«M*4att, a— if 40 
$rctt*«KlfW0l!WB*V7h'>x7if*0»fK3- 

14, V7 h->i7*«*©*a*fci*a— tficgf pj^nr 

^*j:i:*l**»«>*fc»i>tttaE*fT^. a 
[0 0 0 9] 2EMtett#i£fi, B#SftfcV7 h*x7 50 
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Sti, 8ir77h?x7©a^£^£tc&ttSTO4tf 
fc«U &?bfcC©<fc?&73i£©£Ta*C? b 

H C 1 M<D£$L<DV 7h7x7 '7a 7*7 A%#-<D^ 

-r a b±& s fci&Kffl t> p, ns m 

m&mm^m^x, msmn<tiTcV7\-*?x7 

W&fttyf* *->'a-;l/^ *n*»6lfv H»**ffJ« 

[o o i o] fl£*a«Ti3^snT^*«M2"Btt, ff 

«*, B3**n«#y7h*x7'3lf-36*aiOfe04: 

/-•v77-y7 p «¥fflntf-«:i:5nl^tt. ^<Dffi<D^S 
[0 0 1 1 ] 

tfa-^f • i/7.7 L A^*3tt-5y7h«>x7<D{Iffl^ma 
[0 0 12] *»WOffilOiWtt, 3i/tfa-^ • >7. 
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[0 0 13] #f?BJ§<Dte<Dgft{i, y7h7x7£ISfF 
[0 0 14] #%$<Dft!2<D@l$fct, aRfflFnJffifflfcWLT 

[0 0 15] *HB3<Offi<DgW«, Mff°J&fflKWLT 
let £<i£:tcfc£o 

[0 0 16] *S6WOflSOB'Wtt» COidfcffflWV 10 
[0 0 1 7] *«WOflfiOBWtt» a— tf#77h7x 
[0 0 18] *«WOflfi©BW«, 77h7x7£&IlF 

^joftffljwriBfca* «fc ? tiss-r soffit < -r s c 

fclC&3„ 20 
[0 0 19] *£iH0AS<OBWtt, ©fcWKflflSR^L 

[00 2 0] 

[WiftllB)lrt-*fc»60#ffl *5MBfcJ:fttf, 77 h 

7h i >x7<^Ht7^RlH6i:*5o co*«M*4*-tt, 
^nicfl LTV 7 h 7 x 707-f-b yXA^x 6tiT^ 
5»S©>IL§*li:, if©77h7x7 ■ti/'j-W 30 

tt^l?»y hfc^A,T*V>S„ S±»R«*^a«Crt«E* 
[00 2 1] E*PSttfc77 F7x7li, 

be h y #*£A/c^s. L^mmmr-it, & h y # 

Kf <0*-««HMH*T*S. 77 1-7x7 • 40 

ot. WMlt, y7hfx7 •^a-MSSi^l: 
SSffipy* • r-TVl/flDxyhyfc&g-f So 

KftiMU Hfrtfcohy*** r^y^^-j -f£ 

CfcfcJ:oT3-F*&«f*Cfc**H±*Bj|£fc'r 50 
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s<ii:^T-t-5o sjomsw-ett, KttWE>u4rfl<« 

771-7x7 • €•-7x-;^©®IE&IIWc^£g&fte># , 
<DWffl&tt^£fcf79o cntCioT, 77h-7x7£ 

SE h y jffcDfttglctt-f £>Kgil££tt£o 
[0 0 2 2] 77h7x7i#fci:H©<fc9&«tett-5-fc 

HJSWTti, V7h7x7<DE^#«, *18©77h'7 
x7 • ts;a-;l/*J|l-©^liM«ttfcS«L, IH^^n 
fcl^C l ffl©^x-/l/£*©£TtDKglcEft-f 

B464l\ ISSti, gp3{c77h7x7£g#<9->X 
x7fD/W77'y7ffl3tr-;SV< ^T'fcftfiSTSili: 
[002 3] 

x7«a*«O^B3ROWWH*H 1 fciirfo IBS© 
nye a-^ • J/XfA 1 0 1 IHfliSEttflMS 1 0 3 

icmmcm&znrztp&WMwmw (c pu) 10. 
2, ?y#h • 7^-bx • ->7fi • 1 0 A\ m 

3&<E>!2tiS§ 1 0 6, 1 0 7, 10 8&3A/?<r^&. # 
$U^SS601T«\ 54i©^lJ?l 0 5(;M!fiS©>IL# 
$? * U'*fltW'W*» KttSIIl 0 6-10 

f^*l 0 9RXSV7 ±7!&Wm&$imi 1 0%t# 
A,T*V^o H 1 fctt 1 <t©*fM, l«OV7h!>i7 

ri»i 0 1 tc^»?wite)nsi:cr)«j;5^gS<Dii^<D& 

5/7. -7 A 1 0 1 lcm.*)ttVlbtlZ>ZtZWMZtlfo\ 
VftL^MfaMT'lt. 3>tfa-^ • i/XxA 1 0 1 
tt, I BM*±<DAS/4 OO^yiia-? • ->7n-7AT* 

[0 0 2 4] 77 h 7x7 • *->*x-;bti, ZtlZmtt 
■g-&%><Dlc ! &m%'Atett J * : *— (e n t i t 1 erne n 
t key) fcttg"JfcE*«£tt*. V7h7x7 
• *^x-;Wi, r«1fSffl3>'tf J i-^ • v/X7A 1 2 5 
±T*m££tl5. r«1fiffl3y^a-^ • ->X7A 1 2 5 
(i, 1 2 6Rt»5yXU'-^ 1 2 Itth 

T-l^o 77 h-)i7 • *S>a-*ttV7 H7x7IB^ 
«f*:l 1 2±fCf£^?n, #S1 2 ot^jn, 
*»6BS«KE*Sn*. E^#<Ol55l*^m 1 2 1*^ 



1 
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e>, mmtztircMfttts-*- 1 1 i2)*E*t-£ft£>o is 

5t*^Brl 2 ltt, V-5r7f^^'l3^a-^ • 
->7vfAl 2 4 tT^-bX-r^CfctfT'tSo v-<7x 
^ y^'fflnyt! a-* • ->7fA 1 2 4 tt, MtStt^-* 

• ^-X 1 2 3 fcfc^A/ei^So x 

• ->XfA 12 4(i, LTtlR 10 

$<JiITlCfe-5SlJ«<D2O<03>'ea-^ • ->7fAl 2 
4, 1 2 5tfij^ttTV>3#, 9i»©afi6*mT-r<5* 
JlWfc:*— ©3>i£ • ->XT-AT'fe<tv>c:i:^a 

[0 0 2 5] V7 h*x7©E*p-#fr ^it 
Snfc»|gtt#*-l 1 *K*fett*Ofl!!0 20 

7 p <y e- . ?v x ^©a«j«»±Tes6"r § c t 

tfi"*lir"*fc*«"» tt, *^U-***4WM"1 0 9± 
T**-r7LTv cn^rv-X-rA 1 0 1 ff»cA*T*#5IJ 

[0 0 2 6] L^nMmT'lt. £&©V7h-7x7 
• *$7a-/l/A*H-flH* 1 1 2±?EtoSft*o 

Z®iUC$Z.5Cttf-V%%o 2**1 2 0tt» Kttl 1 
2±tC, l^tfjlC 1 $§©V7 h-Jx7 • *S?a-A/ft« 30 

Mrs, gnstc, jfo^a-^teffl-rsvf -ty 
©77 hfi7 • t->'a-;l/^SSn§, giJ&fcEfl- 
£^©±T^T^3«tert*i&3fr£i'X-r.k 1 0 1 
[00 2 7] »* UV^*St«TM:, V7h^x7lf*l 

1 2«, -ttsfcttaa^wwo^ffljttx-f x**>6« 
v2sct*wmttito\ V7h7x7ifti 1 2^ 

a-;l/*«{*K«lSB 1 1 0frCr>XxAl 0 1 tCD- 
KU *<DV7 h-7x7 • *S?a-;I/*EM«« 1 0 6 
~1 0 8tc|Sti-rSo KSti, V7hSx7-*5*A- 
;KD-0$fc{i1i£S[©/-'y *7 yfflne-^ffMcOil 

tft'T'tSo V7h7i7!Hftl 1 2li, i/7s7U^\<0 

WfigfrOD-FWC'fc*,, 50 
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[0 0 2 8] »* U^ffi0iJfc£SBS^tM©:S«tt^ 
*-2 oo<Drt^^02»c^$nri/^o 

V&9fo-~f* 7W-/1/K2 0 1, V7h7x7-^- 
v ? 3y-7i'-;l'K2 0 2, S—fcJ&J-frYZO 
3 , L#*§7 ^ K 2 0 4 Rtf §¥p D nS&tt#7 

57*2 0 5$3A/?^«. f4£**;l/-7- 7^-;l/F2 

o 114, 1 6mK><o®mmmfre>. lo^m^u v 

tt£„ V7h'7x7-/ i *-> ? 3^-7i'-7l/K2 0 2 

»W4xe«n5y7 k7x7<da->-3 y • i/^ 

Jlz&JgJfc-r*. V7h!7x7©^U-F7yy*lt»"r 

«*Stt5+- 2 o o*r*}i£sn5^-v>3 >ti, 

A-v^y- b^;l/«tt>WBU (Tft) OfU^OV7 
h>7x7{cS^^5o +-^7^-;l/K2 0 3ti 
*--7^--V7h> *-<DW«14©lf*gH©fci&, 
h£ft£g£3g^©§^&^©fci&k: 
«f*ren;fc»«T;l5*o «tSiiLS#7^-;PK2 0 4 
ti\ jM^4*-**^fcLT^S&M©®b#^fc^ 

oe«y h©7^-;I/FT'£-5 0 »"5-rs«ia#'lfc*tt 
**#A6nTi^*«^, <-.©£>> Mi M l" tc-t>/h£ 

*5-e'*v>*&tt> "o" Ktyhsns. 

[0 0 2 9] »S Ul s H«S«Ttt, 77 h>7x7 • 
a-;Wi, sy/Vrt/Sftfcgftra-FfcLTE^Sft 
■So A12W^:V7h'7x7 -^i*jL-;l/3 0 05:03^ 
^"To tOV7h7x7-€i*a-/Ki, Ziytfa-* 

• ->XfA 1 0 1 ±T-mftT%Z&&(DU1f3Zi- 

'J (WT, rjS^ttS h U t*f2) 3 0 1** 
BW3-Htffi*jiSnTl^*o y7h7x7-ti'a 
-;l/rtn:$*n-5^T©**ttiEh'J*3 o l U\ 15J— 
Tfe^c atttftSEHJ **3 0 1 «\ fiU^n- K • 7-f- 
;l/K3 0 2, /Way-7-f- ;l/K3 0 3, Sp^S^ 
7 4 F 3 0 4 %^T*l/>5o 7 -r F 3 0 5 tiffi 
m^tiX^^o ^n-F • 7-<-;l/F3 0 2(i, m 

fi-r^mtzmm-t iw-i- Kf9r*©ttHa*»-e 

fe5 0 ;'-S"gy- 7-f-^l/F3 0 3t±, V7h7x7 

• q&->*a-;i/©/*-^3 y • U"-.;i/*«9J-r 6o Sd°S 

^7-<-;l/F3 0 4ti > ; e©V7h'7x7 •^ri'jL-;!/ 

tE«iii"r*8iia'S'i*"«gij*r*o /<-s*a >&r/sas . 

■f©i9*B"i*^a-iI/"i , fc"ca"fe**V ^T<D«^«IIiE 
h U jjf lcttJH-©«*3- F**dffl^ti5 0 »J©HJiS^J 
•Ptt, XttttKhUtftt. ft!!©{5ie.^©Wffl4tt*«r|l 

^4'T}§^LTfc< i t:^©^:V^^) T'tSSo C© 

xta i o i itmmiUtmwmvmbfr<omf*n 



(8) 
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[0 0 3 0] aVlfa-* • ->Xxi» 1 0 U4. Hg^t 

snTv*«t5t, cnsoasittx 

T'^fJ^nTV^o CO^MUT-li, ->^fAl 0 1 

• 4 0 2. Htf bJbEp- K • U^Jl 4 0 3, <5£ 10 

tUTOU'OM 0 4 i:^?, 4^KOa-H->i7/ 
V7h^x7^tl^#A,T'V^ 0 SUS'T^-^x-T. 
4 0 5t)\ ^Stm®U^;l/£T&©£TCQl/^;l/fr5> 
tfgtLTVS. ««>T^-7i-^4 0 5li, UStC 

te«j«»*v\ aaE^4««iiL#^4 1 o 20 
a-fi)i7 • u^w 0 1 {cts^crnrvSo 

[0 0 3 1] 7k¥v-r^on-K4 0 2li, ftftpJtSft 
^-tr >y h fcjWSW*^ Da- F • h U £^A, 

T-v^o c nits MMetimi 03, -rftt>-6»*t 
^y (rom) k, ^awtie^nrv^So *fv>r 

^Dn-KftKDxyhUti, «M**-«1»«1I64 2 0, 
ny*K£«!)64 2 1, n7-?Mil4 2 2W- 
HLT^So *«*-Bl»«fiE4 2 0(*, «F*tv>*i6 

57*y\tt&/>-F?x7{uSfre>$f9tU-f t > P-y^S/£ 
&&4 2 1M:, Hfin9*-f-7^4 6 0C7m 

«, U&P-y* • x-7;l/4 6 o?:EMT*t5P6-^v 
-r^a3-F«liTaB*. P-y^^S^tl4 2 2ti, SI 

p D aD7^-f-^M6 0lC7^WU XVhUC- 
[0 0 3 2 ] Hfr^P- F • l/'W 4 0 3 li, TffiU 

^>4 3 0. JsOSlT'P^An-K (I P L) P«y*lf 

^ii;i/-^y4 3 1 „ om*mji'-*> 4 3 2*^#*n 
So 7yp7*-^-fy4 3oa, b^co^im^-^- 

ffll/>T«tSM^-+- 1 1 l*f*3-KU W#ffc«ftfc 
jtJgftJj*- i i i • 7— 7ft 4 5 OKfElt 

wm-faif^^u-yoy^n^wi-^>4 3 50 
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Hi, v'Xr^WfflmiS^^nSfc, P-F<fc*n 
tSoW- • f— 7;l/4 5 OCDrtg^DttiLT, SJqn 
a , y ^ . 4 6 o fcfUSfgf 5 0 flOWES'l'-*- 

>4 3 2ti. ^-ffaa-F • U*VU4 0 2<D8fil 

F*U"OI'4 0 3& gftUP-FE^OV^h^xT • 
^r->*a-;l/3 0 0^A/T*i/^5o 

[0033] isainw»i^<>i'4 04a, wtmm^^c 
<t i xmznx^z t><o t y 7 h •> x 7%#!ST 

stratt^/M o 4(*is^^JfflT*t?.a«>Tfi[^ 

gWP-HJgS<0 ; e> ? i-^ ; &^fi!t1"5©{c. im$M 

y,"W;M18*ttUT{t$2nSV7h*x7ti:, 
If* 6 ft <^*\ WBM^W1»*It rJb£T*& 5 fr<D J: 

©A^JiT-fet), ADfafr&^-rw, cntfsss^ns 
t, ffiStHHSl/^M .0 4#3>/W/1/Lfc3.— «f<D 
V7h^x7£^A/t*^-5i:l , 5<I Ctlti 
$fc, i/XfAl 0 1 C«r**t)±ttl^OI'0*' < l / 

fil/^4 0 4t-<:©^l/-">a > • ^X-r^Olt 

*2{@©P-— »f • 7x-X • f-y«r#/uT* 

1^5. -^ax^/i'-^> / 4 4 1 mnamtwzxti 

gUO'OX.h— ^"^4 4 0A^St*$>5. C 
iXtf&WjiMt, a«^>y-7i-X • L-^;l/4 0 5 

WT* li flfiO 7p Affin!. t L fett 5 rctbX*& Z o 

p- F«*tttWEh 'J **co^^tSo 
A73;l'-^>'4 4 0(i, t^l/-t^ • i/7s7-K 

co, ais^iiE by fcftv4t-oSB»"e*o, e^o 

[0 0 3 4] V7h">x7 • *5?a— *3 0 0(i, v-X 
fAi 0 i±T*ff«n*3>'W;l/«nfcBW3-F 

}Bitco7'p^'5Aiaq c DO-gPT*feSo cinti, {gstts 

{RffitWtil^^4 0 4©Xyf-i , f-rtLT#S 
^Snr^Sidte, HfrflrtSa-F • U^4 0 3T- 

•v>&mm&4 2 2»c«toTHt : r^ns, «<s^Ehy 
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#3 0 1 (— Ofctttf0C;S2nT^5) ttfoX*^ 
5. 

[0 0 3 5] 3- FftSftfcSfi*- ■ 5 0 

V#L • 7*-bX • **l> 1 0 4{cAoT*3t), 

ti, *ft^ntf£Sp D p#*§fc*ffSU#3 8 Ofloxyh 

U 5 0 1 %^A/t?<,^So §X> h U 5 0 1 (J\ ^<DX> 10 

5 0 2£, z<D*-tfmmc^-D&Ri2nrcfr**TB 

R#X*y75 0 3i:, fC5*-OM-i;3ySt5 0 4 
*-<D*-<Dft&y;l/-75 0 5i:, *o*-^«ja 
*7*ny *1^6fr£3*»****«tt5e'J' h 5 0 6 
i;©^*3tf-^#/uT*V^o BEfX*y75 0 3ti 

7/1/-75 o 5Rtf»«tt4e* h 5 0 6tt, W^ft* 

nfc*«{*'4*-5 0 2fc^sn*ffi«*«»)jS^. * 

-7;M 6 0«>x:/htf«3ttLT; '/nfJL&ffiO 
jii:.tt-p*ftv\ Mfl*- • r— 7;U4 5 

a— *f-<D d <£f— 7;l"\©7 >7*L XSrRlW 3 fcftt 
[0 0 3 6] 06fC, SSD'y^ • f— 7)14 6 0A% 

£fc«ifPTfca&*, ^y^A • 7^-fex • ^*y i o 4 30 

f-7;H6 0li> *ft*n*<£S!fi**K:*HSL»5 
8 0lOX^b'J60 1^W5. Sxyh'Jlt 

-^aXctHttW^ttV^CttSLTV^*. SAP 
. x-^;b4 6 0©agfc*t?"*£a©S^*S £ 

fc!Mtr*fcafc» ^-s*s :/S5%x*5>7;w s 

[0 0 3 7] 3«C % *«WO»SL^WIWKJ:*3>' 40 
Ifj-^ • ->XrAl 0 l±T*©77h7x7 • t-^a 
-/KOBffKO^ta^*. C Oftff ICtt 4 -3©gB## 
glOBfttt, «R©*tttttthy#**fT^I! 
ft|BS3-H)WOy7H>i7 • *-7a-/l/fp£lBg 

^■b^j&ifRi-rsBS^ftsnfcjitt^*- 1 1 1*4 

SETS, *3©S&fftt. P^tfa-* • i/XfAl 0 1 

U UDyjr • x-7/M 6 0£g&£T5. £4©g) 
mi, V7 h 7x7 • €->'a-M->XfA 1 0 1 ±T' 50 
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ilOl C«tt*ttH««*. »»020<D«ff(4, V 
7b7x7E^#<0ffaTT'^SS*n5 o &©20©g] 
fttt» ^©i/X-fA 1 0 1 ±T*^SS$n^ 0 
[0 0 3 8] V7h7x7IH^(±, V7h7x7- ; e 

* • S/X-rAl 2 5T-i£C5&m&}%£<VMmZm7t,C 

T\ JBMI3— F#3»W9l 2 6tcA2i£n, Xf'V 
77 0 2T\ 7p^A-7 L ^7b-h^fi!c-r5o 7 
P?^A • f>7"l/-Mt lOTtlfSil^M 0 4 

cr*^-stits-r>^-"7x-x4 o 5 £0±©i^ 

;U) O»S0B*^*^A/'ev^*, Xf777 0 4 T\ 7 
P^A • f^U-K^ ^CSlfitf^t&tf^-^a 
y#^%li»J1-5i:«{i:. hvyxb-* 1 2 7^\©A 
7j£LT<iKo h^XU— *l 2 7«, SSjWfc, 

*05^^A*fl[|lt»AU *ttttEhy#©»A« 

k#jh*»swso ^y^7 0 5TW**nfc«ai» 

6n%*ffRitl*B«3-F«SOV7 H7x7 • ^5? 
a-;MC«, «««lKhyjff*^*tiT^*. u(D^T 
3rtBft»5K©V7 h7x7 • *5>»-jU4, HffWtea 
— H • U^l/4 0 3©g6lJP— F^^A/T'V^o 

[0039] «^tsnfc»istt4*-*£jK"r3iie 

£08lcjjVro Xr>y78 0 1T% JR3H§ySJlfcJ:oT 

7P^A|^p D pE«-r'57-l'-fe>'X<Dft5:*V v-^-r 
Y^ln^tlj^ • ->XfA 1 2 4fcAti^n-5o 
SILL I^SO/^-^3>- ^;l/£DiBp D p%ai 

r-y78 0 2T% v'XxA 1 2 4 T'^ff't'©*— 
Bg^b7P^5Al 2 2*\ D«(cHr«1fffB. 
Ctttt«03iL*^fttf7 , D-fey"9-«*©fl!ai*-&tyx 
-^^-X 1 2 3lc7?-fcX-f3o JlOlSfg^oT, 

Bf^fb?nTv^v^«^#+-2 o o<D^^*;i/-7 

•7W~;l/F2 0 lfttf««lL#^7-<— /PK2 0 4 
id ( 4)S?n5. X-r-v78 0 3T\ m%<D&3tRXSnim 
^^-X^©#figtc ctoTSD'O 
7 * FA^fig^nT. 3^ftlW^«S©«*f*4 
*-^Il^tl5c Xx-y78 0 4T\ +-4 

fiS/B|^fk7P^Al 2 2?b\ afitB»HTBE»l©v^ 

*-%Bg^{trS 0 *V»"P, Xx>v78 0 5T% 
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e&$ns. 0i-c*«*-i 1 \im&i<D2mvv\~t 

[0 0 4 0] P^fcfa-* • i/XxAl 0 l±Ti«&tt 
4+-1 1 lfcgtt&Dx lp°pD7f •f^l/4 6 0 
*«BSTS»g*BI 9 aSl>*09 btc^-fo 7X7^9 
0 1T% KSlis 0 

1 1 lfcnytfa-* • o ncA^TSo c 10 

|^;l/-^^4 3 OimZftZo 777^9 0 2 7; P>y 

tftmb-^yA 3 oa\ ««Mr-Btf§«ii64 2 otc 

T\ Xr-yy9 0 3T% P-y ^ftfE&n'-^iM 3 0*>\ 

a**-*fflv^T««M*4+- 1 1 1 *f3- K-r^o 

:ftv>T\ X7 L >yy9 0 4T% «"Ffcar"<*«fc3K:» p-y 20 

trMWi-T-y* 3 o# p- Fftsnfcsis*- • 7— 

*0«fiff»rU>««tt4*-0"FTn «y 
77^-7U-l'2 0 5^A/W5„ frUiWSW^* 

7^2 0 5£^ST5 (7T77'9 0 4) „ Xf-V^9 30 
0 5 T\ HBK«tt#:7 7 W " 1 " (««f*4» 5 * 
Jg"T) fc-fev hSnTV'Sttfr* Xf77'9 0 8t', SI 
0 ° n +- • r-7Vl>4 5 0 4uE>ttJ£-f5x;/ h U tf, SrL 

g&$ns 0 a^#tr-y h • y^-^vs o 6# 

"1" tc-b-y h£ft, B/Bt^^T' * H • — 
;l> F 5 0 3 tf> *«Mt#+-*'*««ffl«nrv»4^c 
^%^-r-tfn^ffitc-t'y h£ftS 0 *rU^-©8li&* 
«f*#75W "0" /^ayS§i:fi 
&y;l/-7#^A^«lfl*- • 7~-~7)l' 4 5 0 fcEttSti 40 

Ur<y7°9 0 6) , jJMSftf#*-liSlfl*nv* 
LftASTv D7^»-f>4 3 
Oti, Xr>y79 0 7T\ ifpD'vi' -f-/;M6 0 
*©^-$*a:'#<§* "0" tc-b-y h"f 3fc*Mc, p<y 
*I$£SIb£4 2 1 £P?tfttiU ^T7 7*9 0 8T% Sfp 

• 7—7)l>4 5 0^©ttiS;-f SxyhySrfrU^M 
}gtt^*-©<ilT'B&f So Up°p*- • r-7/1/4 5 0 

wnffimznzt. 7x77*909?, ^©i^tffeit so 
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[004 1] MKSte£tt^2tt£Sap D ptfSf&*fcfr& 
^H9» HA*- • r-7~;M 5 otoSS^i^p-y 
* • 7— 7)^4 6 0tcfflg^g£-5-a.&</\> IjpU, S 

n5o Xf--y79 2 0T% WttJOaH'-*-:' 4 

3 2*\ ss0Dy*»i**tt#*fca* v^ttm* 

-f^4 3 0*WBir. Xf77*9 2 1 t\ P 

•v * 4 3 0 1>\ p- KftStifcaJMr- • 
r-7;l/4 5 0^<Dm%&3L>hVfrt>V£mt-£tirzM 
j&tt5.3r-%ft £ ft U ^7 7*9 2 2 
T, 7»r>y7*9 2 3T'^tt(*#*-*ft?m-r5o 
ttS-ZtiX^Z Uf77*9 2 4) l^ti^ 7.7^7*9 

2 6T% v7h7x7^p a p<Dia n D p#^tcw^;-r5, ha 

p>y^ • f— 7;l/4 6 O^iyf'J 6 0 l ifiT*/<— i?3 
W^n^o IrJB#Jc, Xf7y9 2 7T'> p-v^fif^;U- 

^y4 3o*\ ^nn^ffl^B^B/^^yy- 7 
-<-;i/ f 5 o 3 icteirr So ^^t% xf7 7*9 2 8 

Xx-y79 2 5T\ yp^AO^T^fT^^je. 
[0 0 4 2] Sp a P P<y^ -f— 7;l/4 6 Oti. R AMt 
S«3J«BSB£ ( r 1 p LJ ) tfJc, SaoSP-y ^ • r-7;l/ 

430 %fi8iss-r ipld7 ^wm^-f-y 

«**ttSEL, g^P-y ^- x-7/1/4 6 OfpOtt 

- F{b$nrcSp!i*- • x-7^4 5 o*©§a^4 

^- • h U 5%iWKfa- f-t So 

[0 0 4 3] #*U**WICJ:*, V7h7x7-t 
v^jL-^HfT-rSlig^H 1 O^fo -^rAl 0 

1 (C<tSV7 h7x7 • /KO^tflix t^a — 

;l/©gWP-F^^7-rS$T* Uf77"l 0 0 

3) , cn^omtT Uf7 7"i ooi) mi?% 

(Xf7 7'l 0 0 2) dttCotoT^^nSo ftftPK 
IS^fiE b 'J A*3 0 1 T'feS (T.x-yT' 1 0 0 4) 
tt, P-y^^S«B64 2 2Wtti?n5. Xt-vVI 
0 0 5 T\ P -y ^^fi^ftg 4 2 2tf, «*g^SE h v mc 

xyh'J 6 0 Hc7*-t;Vf5o l» D nn7^ -f— 

4 6 0 >«^«««tt«E b 'J **3 0 1 

ins^-^a y#^3 o 3{c#H/^*fctt*n«tt) 

n§ (Xf77*l 0 0 6) o C<Dii^ P-y^^S^tl 
4 2 2tt*ftW±©JM*frto"*% ->XfAttV7h7 
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-i-yi 3 2 test u w*MaaA'-^y4 3 zftfu? 
9/»©*t«*7:s** af7yioo7) . wt 

a«M©^^t-7L!S:^. LfctfoT, 77 h7 
[00 4 4] SU^^ISSFUT'ti. XttttB h 'J «£* 10 

watfa'y/w 7 ja#*^ijfflT? # s ««-r > * - 7 
o TUff? ns o t no uafjWMlr*© tr -y h t ft o 

Xtt&tthU £0l§ 

3>;W;l/Snftmv7 Kfx7- *^a 
^tf<fc5»c, l^tft^nffft5.ftv\ c*i6©«£« 

fcttHJtf*, @tt=r-K*T\ *tiffmi+ ZMShS 

®«Jft3- KfitStiiA-rs^atbgeWS^ftti-rT'fe 
S D D pS^©^SiJ^M-r5, gftn- FO/<9 f-ywc 

[0 0 4 5] iff $ LV&fflSWi, 8 (HfrD&ft&SAS 
h?x7 • tJ?a-^Oa<C8 0*** 

ta* ^asnr^*. S!fi84to&& Eft 

&£SnfcV7h'?x7 • /<v*-5*0»fc*H£;f*. 50 



^¥5-33 407 2 
20 

SV7 h 7x7 • *5>»-/M4— 3<0ap°p#^L^fefc 
ft^ff,. <K0Sp o pS^«W-r-5V7 h7i7 • ^a 
-;Ki^S#ftt^iSo iEftg&> Sffi® 

giJ-<rcDV7h7x7 • *S?a->W&«tr, 7-K-7 > D 
■bvi/y? • /<y-ir-s?*a«"r*. c -5 LfcV7 h7 
x7 • t^a-Mt(C7- K • "ftHsyi/*? • /*«y 

^ne>^^a-;Wi«ffi<Q§!ip D pS^£&oc ktcft 
3„ SiJ<D^fiS0IJT-(±, &V7>7x7 • *v?a-;l/^i: 

[0 04 6] «FS U^JlUWrett* V7h7i7«-S 
fM^T'^-feyxtf^* 7U- F7-v 7 

*. SJOgaHHtftt* &38»P t gV7h£x7<?>7'<' 

izyxmmtzzttfT-zzo co*5»9joiusflfs 

X#4* 5.ti§^^Ofi?^-rJiJjO(D7^-;l/ F£# 
frci: (efts, zi- Ffl:£tifc8A*- • 7— 7VM 5 
0 *0«a#9KBB»-r 5 B/Bf X* V?*^ -fe >X 
W86«DJWrJ!©fi*fclt«LT» ^-byx*WLfcfr 
ifd*«*W^-rSfc«)K» IPLBy*fflli/I^y 

4 3 ia\ ^putcif^ai^n^o iicoi:^, 7-r-t> 

Xtf »7 Ufc*frC«, Sp a pCi >y * • 7-7;l/ 4 6 0 »f 

^itTistiin* "0" tc-b-y h-r^cktefco-r, fr 
fcft*«(4#AM»6n*S^ V7h7x7 • *->*a- 

Atc*3ij-?»y7h7x7^ffl^iii-5> efe#?nrc 
[0S©S¥ftSiW] 

[01] *»WO»*U^HiS«f!IlcJ:*y7b7x7ff 
[02] *RW©»*U*jlMWte**Ktttt#*-0' 

[0 3 ] t^mmmic «t «#aaw**ff rtiie v 7 h 

7x7 • t^a-^OrtS*^"*" 
[0 4] jff$U^HSJEPK<fc'5y7h7x7£§H8#£ 

i^gftM- F 7 x 7ft tfV 7 h 7 x 7 tOPii^^-r 0T* 

[0 5] »£UnWWfc**3-K<MF*ifcMHr- 

• r-7;H07*-v-y h^-r0T*^5o 

[06] »$U^SIM(WK:**!i!flD-y^ • r-7;KD 

[0 7] »*U^HMWICJ:*, KeWKhU4f«V7 
h7x7 • *-ya-;WcKBT3<D»C!&g£X-f-y7<0 
7P-y70T-$.5 o 
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